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lEIectric machine laminated core design - uses yoke cross-member 
:vvith one end-face concave and other convex 
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Laminated core design is based on separate lamination stacks, (i) 
arranged around a circle and fixture elements (2) securing the dore. 
To simplify the design and improve the steel utilisation factor during 
mfr,, one endface of the yoke cross-brace has a concave surface and 
the other a convex surface with a radius of curvature greater than 
half the width of the cross-brace and with centres of curvature 
located at an identical distance from the tooth axis. 

USE - Electric machine (d.c. and a.c. types) stator and rotor 
laminated core design. Bul.43/23.11.87. (4pp Dwg.No.1/4) 
N88-132440 V6-M7 
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(54) UIHXTGBAHHbin CEPflEMHHK 3JTEKTPH- 
MECKOfl MAIllHHH ' 

(57) H3o6peTeHHe othochtch k sjieKxpo- 

MaiUHHOCTpoeHHK), UCJlb H306peTeHHH - 

•noBbnneHHe K03(l)(l>HUHeHTa HcnonbsoBaHHH 

CTaJIH npH HSrOTOBJieHHH. CepAGMHHK 

BbinohHCH H3 anacTHH 1 h sjieMeHTOB 



KpeaneHHH 2. ILnacTHHw 1 coctoht ks 
nojioMeK H 3y6uoB,npoAOAbHbie och 
KOTopbix pacnono^KeHbi noA * yrjibn apy r 
K APyry .npoTHBonoAo;fcHbie topuu no;io- 
neK cKpyrjieHbi.KoopAHHaTbi ueHxpoB 
paAHycoB CKpyrneHHH pacnono)KeHb! Ha 
npHMOH , nap.ajinejibHOK npoAOJibHoA och 
060J10MKH. no ueHTpaM CKpyrneHHH Top- 
UOB nonoMCK BbinojineHb! cKB03Hbie ot- 
BcpcTHfl. FLnacTHHbi 1 Bcex cjioeB cep- 

ACMHHKa yAO>KeHbI TaK^MTO OTBepCTHH 

B noJioMKax o6pa3yK)T Kanajibi, b koto- 
pbix pacnoAo^KeHbi sAeMCHTbi KpeancHH^i 
2, B ueTHbix cnoHX rinacTHH 1 cepAeu- 
HHKa oTBepcTHH pacnoAOKeHbi cjieBa or 
- npoAOAbHOH OCH 3y6ua, a b HeMerHbtx 
cjioHx - cruiaBa. CoceAHHe jiHCTbi^anH 
rpynribi jihctob noBepHyrw Ha 180 it 
o6pa3yK)T rpc6GHMaTbie noBepxHocTH.. 
3to. nosBonneT ynpocTHTb KOHcrpyK- 

UHK). 4 HA. 
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H3o6peTenHe othochtch k ojieKxpo- 

ManiHHOCTpoeMKK), B MaCTHOCTH K KOH- 
CTpyKUHHM niHXTOBaHllbfX cepAeMHHKOB 
CTarOpOB M pOTOpOB 3JieKTpHMeCK»X Ma- 

niHH nocTOHHHoro H nepcMeHHoro TOKa. 
Uejib H3o6peTeHHH - ynpomeHHe koh- 

CTpyKUHH H nOBbimCHHe K03(}xl)HUHeHTa 

Hcnonb30BaHHH cxajiH npH HsroTosne- 

HHH. 

Ha 4)Hr. 1 npKasaHa kohctpykuhh 
cepAeMHHKa hs o.TAeJibHbix no okpykhoc- 
TH Macrewt; Ha ^hv. 2 - kohctpykuhh 

JIHCTOB, H3 KOTOpbDC Ha6paHbl OTAeJlb" 

Hbie uacTH cepAeuHHKa;Ha 4)Hr. 3 - 

KOHCTPYKUHH OTAeJlbHOH MaCTH CepACM- 

HHKa;Ha 4)Hr* A - pacKpoft cTajibHoA 
jieHTbi npH HsroTOBneHHH hhctob. 

. CepAGMHHK COCTOHT H3 pH^B OTA^b" 

HbDC MacTCH Ij. pacnojioxccHHbtx no ok- 
PYKHOCTH, H SAeMCHTOB 2 KperuieHHH 
((l)Hr, 1), OTACJibHue MacTH 1 cepAC^- 
HHKa Ha6paHbi hs jihctob (<J)Hr. 2), kax- 

AblH H3 KOTOpblX HMCeX syCcU 3 H UO~ 
JIOMKY A HpMa, OAHH Topcu 5 noHOM- 
KH A Hpna. HMecT BorHyTYio,a APyrofi 
Topeu 6 BbinyKJiyio noBcpxHocTH c paAH- 

yCOM KpHBH3Hbl T, 6oJTbIUHM nOJIOBHHbl 

niHpHHbi h noJTOMKH A, UeHTpbi 7 H 8 
KpHBHSHbl TbpUOB 5 H 6 pacnoJio^KCHbi 
Ha OAHHaKOBOM paCCTOHHHH a OT OCH 

9 3y6ua 3 Ha hphmoh 10, napaxuiejib- 

HOH OCH 1.1 nOJIOMKH A HpMa. B nOJlOM- 

Ke A HpMa BbinojiHCHo oTsepcTiie 12, 
ueHTp KOToporo coBnaAaex c ueHTpoM 

KpHBHSHbl TOPUa 6, B Ka^igD^ofi H3 OT- 

ACJibHbTX uacTCH 1 cepA^^HHKa coceAHHe 
jiHCTbt HJiH rpynnbi * jihctob 

OTHOCHTCJIbHO OCH 9 

H bOpasyioT rpe6eHMaTbie nosepxHocTH 
lA H 15 (<l)Hr. 3), nocpcACTBOM koto- 

• pbtX HaCTH 1 CepACUHHKa coujichhwt- 

CH APyi" C APyr'PM. B UHJlHHAPHMeCKHX 

KaHanax, o6pa30BaHHbrx oTBepcTHHMH 
12 JIHCTOB, ycTanoBJieHbi ajrcMeHTbi 2 
KperuieHHH, CTHPHBaioiuHe cepA^^HHK* Bbi- 
nonHCHHe topuob 5 h 6 no/ioMCK A 
, HpMa cKpyrjieHHbrMH, Bbi6op paAnycai 
cKpyrjieHHH r > 0,5 h h cooTBeTCT- 
Bywmee pacnojioHceHHe. ucHTpos 7 -h 8 

OTHOCHTe/IbHO DpOAOJlbHOH OCH 1 1 nOJlOU" 

kh a HpMa JIHCTOB oSecncMHBaeT bo3- 

MOJKHOCTb HSrOTOBJieHHH H3 OAHHX H 
Tex 5Ke JIHCTOB CepACMHHKOB C JlK)6bIM , 

HanepcA saAaHHbiM mhcjxom 3y6uob 

ripH 3TOM AHaMCTp paCOMCH HOBepXHOCTH 

D cepACMHHKa onpeACJincTcn no coot- 



TAe 
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3AaK 



- paCCTOHHHe OT OCH 9 3Y6ua ^ 

3 AO ueHTpoB 7 H 8; 

- paccTOHHue ot hphmoh 10, 
npoxoAHni^H uepe3 ueHTpbi 
7 H 8, AO Topua 13 3y6ua; 

- 3, A, 5,.,. - MHCJio syCuoB 
(oTAejibHux qacTefi) cepfxen- 

HHKa, • 

6epeTCH npH onpeACJie- 

HHH AHaMeXpa paCTOMKH cepAGMHHKa 

c BHYTpeHHHMH 3y6uaMH (cTaTopbi 

aCHHXpOHHblX H CHHXpOHHblX MaiDHH , HapyTK" 
Hwe HHAyKTOpU MainHH npCTOHHHOrO TO- 

15. Ka H T.A.);3HaK - npH onpeACJie- 

HHH BHeniHcro AnaneTpa cepACMHHKa c 
Hapy^KHblM 3Y6U0BblM CJlOeM (pQTopw Ma- 

niHH noCTOHHHoro' H nepeMeKHor9 TOKa,^-. 

BHYTpeHHHe HHAyKTOpbl H T*AV) . '* 

npH H3rOTOBneHHH JIHCTOB KX niTaM" 
nOBKY seAyT H3 CTa'jlbHOH JieHTbl 16 

.((l)Hr, A), mnpHHY B KOTopoH BbiOnpawT 

H3 yCJlOBHH 
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noBepHYTbi 
o 

3Y6ua 3 Ha 1^80 
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. B = 2h + S, 

FAe S - BbicoTa 3Y6ua 3. 

YnpomeHHe kohctpykuhh jihctob chh- 

^KaCT TpYAOCMKOCTb H3 rOTOBJICKHH 

niTaMnoB h cosAacT npCAnocbuiKH a-hh 
MCxaHHaauHH h asTOMaTHsauHH npouec- 

Ca niHXTOBKH, MTO B COMCTaHHH C BblCO" 
KHM K03<M>HUHeHT0M HCnOJlbSOSaHHH CTa- 

jiH A^JiaeT npeAnaraeMYK) kohctpyk- 
UHK) cepAe^HHKa nepcncKTHBHOH A-nn 

npHMeHCKHH B MaJlblX SJlCKTpHMCCKHX Ma- 

luHHax MaccoBoro nponsBOACTsa, Hccne- 

AOBaTCJlbCKHX H YMe6HbnC MOAGJIHX. ' 
OopMY^ia 'H.3o6peTeHHH 



UlHXTOBaHHblH CepACMHHK aJTCKTpHMCC- 
KOH* MamHHW, COCTOHIUHH H3 OTACJlbHbDC - 
no OKPY7KHOCTH ^aCTCH, Ha6paHHbIX H3 
45 JIHCTOB, Ka^blH H3 KOTOpbfX HMCeT 

3y6eu H noJiOMKY npMa,' h sjieMeHTOB 
KpenjieHHH, CTHrHBawmmc cepAeMHHK, 

OTJlHMawmHHCH TeM,MTO, 

c uejibw ynpoiueHHH kohctpykuhh h no- . 
BbimeHHH KostM^HuneHTa HcnonbsoBannn 
-CTajiH npH H3rqTOBJieHHH,oAHH Topeu 
noJio^KH flpMa HMCCT BorHYTYK),a APy~ 
rpfi BbiriyKJiyK) hobcpxhocth c paAnycoM 
KpHBHSHbl, 6onbUJHM nonoBHHbi mnpHHw no- 
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HonjeHHK) 



D ' 2 ( 



2a 



sin ^ /z 



1), 



JIOMKH H C UGHTpaMH KpHBbDC, paCHO" 
JlOmeHHblMH .Ha OAHHaKOBOM paCCTOHHHH 

OT OCH 3y6ua, npn stom coccahhc jihc- 
Tbi KHH rpynnbi jihctob Ka^oH MacTH 
nooepHYTw Apyr OTHocHTenbHo Apyra 



Ha 180 , oepaayn rpe6eHMaTMe noeepx- OTBepcxHe a^h paaHeiuPHHH 

HOCTH, nOCpenCTBOM KOTOpbrX MaCTH P<13MemeHHH 

cepnevHHKa coMJieHHwrca APyr c ;ipy- 
roM, a B noJiOMKe npna DbinojiHeHo 

. 5 



ynOMHHyTbDC 

aiieMCHTOB -Kpen/ieAHH, ueHrp Koroporo 
coBnaAaer c ueHrpoM KpHSHSHbi BwrryK- 

JIOH nOBepXHOCTH, 
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(54) LAMINATED CORE OF AN ELECTRICAL MACHINE 

(57) The invention relates to electrical engineering. 
The object of the invention is to increase the steel 
utilization factor in fabrication. The core is made of 
plates 1 and fastening elements 2. Plates 1 consist of 
strips and teeth, the longitudinal axes of which are 
disposed at an angle to one another. The opposite ends 
of the strips are rounded. The coordinates of the 
centers of radius of the roundings are located on a 
straight line, parallel to the longitudinal axis of the 
shell. Apertures are formed through the centers of the 
roundings of the strip ends. Plates 1 of all layers of 
the core are placed such that the apertures in the 
strips form channels in which fastening elements 2 are 
located. . In the even-nxombered layers of plates 1 of 
the core, the apertures are disposed to the left of the 
longitudinal axis of the tooth, and in the odd-n\ambered 
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layers - to the right. Adjacent laminae or groups of 
laminae are turned through 180° and form comb- like 
surfaces. This makes it possible to simplify the 
design. 4 figs. 




The invention relates to electrical engineering, 
in particular to designs of laminated cores of stators 
and rotors of direct and alternating current electrical 
machines . 

The object of the invention is to simplify the 
design and to increase the steel utilization factor in 
fabrication. 

Figure 1 shows the design of a core made from 
individual sections disposed around the periphery; 
Fig. 2 - the design of the laminae from which the 
individual sections of the core are assembled; Fig. 3 - 
the design of an individual section of the core; Fig. 4 
" the blank layout of a steel strip when fabricating 
the laminae . 

A core consists of a series of individual sections 
1, disposed around the periphery, and fastening 
elements 2 (Fig. 1) . Individual core sections 1 are 
assembled from laminae (Fig. 2), each of which has 
tooth 3 and yoke strip 4, one end 5 of yoke strip 4 
having a concave, and the other end 6 a convex, surface 
with radius of curvature r, which is greater than half 
the width h of strip 4. Centers of curvature 7 and 8 
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of ends 5 and 6 are located at an identical distance a 
from axis 9 of tooth 3 on straight line 10, parallel to 
axis 11 of yoke strip 4. Aperture 12, the center of 
which coincides with the center of curvature of end 6, 
is formed in yoke strip 4. In each of individual core 
sections 1, adjacent laminae or groups of laminae are 
turned through 180*^ relative to axis 9 of tooth 3 and 
form comb-like surfaces 14 and 15 (Fig. 3), by means of 
which core sections 1 are joined to one another. 
Fastening elements 2, which hold the core together, are 
mounted in the cylindrical channels formed by apertures 
12 of the laminae. Making ends 5 and 6 of yoke strips 
4 rounded, selecting the radius of the rounding as 
r > 0.5h, and corresponding positioning of centers 
7 and 8 relative to longitudinal axis 11 of yoke strip 
4 of the laminae ensures that cores with any 
predetermined number of teeth can be fabricated from 
one and the same laminae. The diameter D of the 
working surface of the core is then determined using 
the relationship 



sinn/ z 



where a is the distance from axis 9 of tooth 3 to 
centres 7 and 8; 
1 is the distance from straight line 10, which 
passes through centers 7 and 8, to tooth end 
13; 

z is 3, 4, 5, - the number of teeth (of 

individual sections) of the core. 
The sign is used when determining the bore 

diameter of a core with internal teeth (the stators of 
asynchronous and synchronous machines, the external 
inductors of direct current machines, etc.); and the 
sign when determining the outside diameter of a 

core with an external toothed layer (the rotors of 
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direct and alternating current machines, internal 
inductors, etc . ) . 

When fabricating laminae, they are stamped from 
steel strip 16 (Fig. 4), the width B of which is 
selected using the condition 

B = 2h + S, 
where S is the height of tooth 3. 

Simplifying the design of the laminae reduces the 
labor content of press tool fabrication and creates the 
preconditions for mechanization and automation of 
lamination processes which, in combination with the 
high steel utilization factor, means that the core 
design now proposed has good prospects for use in mass- 
produced small electrical machines, and in research and 
teaching models. 
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A laminated core of an electrical machine, consis- 
ting of individual sections disposed around the 
periphery and assembled from laminae, each of which has 
a tooth and a yoke strip, and fastening elements which 
hold the core together, wherein, with the object of 
simplifying the design and increasing the steel 
utilization factor in fabrication, one end of the yoke 
strip has a concave, and the other a convex, surface 
with a radius of curvature greater than half the width 
of the strip and with the centers of the curves located 
at an identical distance from the axis of the tooth, 
adjacent laminae or groups of laminae of each section 
being turned through 180° relative to one another, 
forming comb-like surfaces by means of which the core 
sections are joined to one another, and an aperture 
being formed in the yoke strip for location of the said 
fastening elements, the center of this coinciding with 
the center of curvature of the convex surface. 
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